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IT IS CLAIMED: 



• 




^'27"^ 1 . A hjethod of treating a subject suffering a disease characterized by 
excessive apoptosis^omprising: 

administeringSa therapeutically effective amount of at least one serine protease 
inhibitor in which the erS^ctive amount inhibits excessive apoptosis. 

57 

apoptosis. 

3. The met&od of claim 1, in which the serine protease inhibitor is 



The method of clainKl further comprising monitoring a decrease in 



ai -antitrypsin, an aj-antitrypsin-like agent, a variant of ai-antitrypsin, an anticathepsin 
G agent, an antitryptase TL-2 agent, an anti factor Xa agent, an antielastase agent, an 
ngcnt , oA co mbi nationg^the rcof ■ 
^' tW method of claim 3 in which the effective amount is between about 0.3 
and about 7.0 g/kg\>ody weight- ■ — - 



15 5. The method of clainrl , in which the serine protease inhibitor is a 

substituted oxydiazole, thiadiazole, triazole peptoids, or combinations thereof. 



Che method of claim in which the serine protease inhibitor is 



derivatized by estVrification, acetyl atiqn^r_arnidation. 



7. The method of claim J<Turther comprising administering at least one free 
radical scavenger or inhibitor. 




^ The^nethod of claim^, in which the serine protease inhibitor is selected 

frpm the group consisting of (benzyloxycarbonyl)-L-valyl-N-[l-(3-(5-(3- 
trifluoromethylbenzyl)-X2,4-oxadiazolyl)carbonyl)-2-(S)-methylpropyl]-L-prolinamide; 
(benzyloxycarbonyl)-L-varyi-N-[ 1 -(3-(5-(2-phenylethyl)- 1 ,2,4-oxadiazolyl)carbonyl)-2- 
25 (S)-methylpropyl]-L-prolinaTTHde; (benzyloxycarbonyl)-L-valy]-N-[l-(3-(5-(2- 
methoxybenzyl)-l,2,4-oxadiazolyl)carbonyl)-2-(S)-methylpropyl]-L-prolinamide; 
(benzyloxycarbonyl)-L-valyl-N-[ 1 -iS3-(5-(trifluoromethyl)- 1 ,2,4-oxadiazolyl)carbonyl)-2- 
(S)-methylpropyl]-L-prolinamide; (behzyloxycarbonyl)-L-valyl-N-[l-(3-(5-(methyl)- 
l,2,4-oxadiazolyl)carbonyl)-2-{S)-Methylpropyl]-L-Prolinamide; (Benzyloxycarbonyl)- 
30 L-Valyl-N-[l-(3-(5-(difluoromethyl)-l,2,4\xadiazolyl) carbonyl)-2-(S)-Methylpropyl]- 
L-Prolinamide; (Benzyl oxycarbonyl)-L-ValyKN-[ 1 -(3-(5-(benzyl)- 1 ,2,4- 
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oxadiazolyl)canbonyl)-2-(S)-Methylpropyl]-L-Prolinaniide; (Benzyloxycarbonyl)-L- 
Valyl-N-[l-(3-(5-(3-methoxybenzyl)-l,2,4-oxadiazolyl)carbonyl)-2-(S)-Methyl^ 
L-Prolinamide; (Benzyloxycarbonyl)-L-Valyl-N-[ 1 -(3-(5-(2,6-difluorobenzyl)- 1 ,2,4- 
oxadiazolyl)carbonyl)-2-(S)-Methylpropyl]-L-Prolinamide; (Benzyloxycarbonyl)-L- 
5 Valyl-N-[ 1 -(3-(5-(trans-styryl)- 1 ,2,4-oxadiazolyl)carbonyl)-2-(S)-Methylpropyl]-L- 
Prolinamide; (Benz woxycarbonyl)-L- Valyl-N-[ 1 -(3-(5-(trans-4-Trifluoro methylstyryl)- 
l,2,4-oxadiazolyl)carbonyl)-2-(S)-Methylpropyl]-L-Prolinamide; (Benzyloxycarbonyl)- 
L-Valyl-N41-(3-(5-(trVns-4-Methoxystyryl)-l,2,4-oxadiazolyl)carbonyl)-2-(S)- 
Methylpropyl]-L-Prolii]amide; (Benzyloxycarbonyl)-L-Valyl-N-[l-(3-(5-(3- 
10 Thienylmethyl)- 1 ,2,4-o;^adiazolyl)carbonyl)-2-(S)-Methylpropyl]-L-Prolinamide; 

(Benzyloxycarbonyl)-L-Malyl-N-[lK3-(5-(Phenyl)-l,2,4-oxadiazolyl)carb^ )~2-(S)- 
niethylpropyl]-L-prolinam\de; and (Benzyloxycarbonyl)-L-Valyl-N-[l-{3-(5-(3- 
Phenylpropyl)-l,2,4-oxadiai£olyl)carbonyl)-2-(S)-Methylpropyl]-L-Prolinamide, 
Benzyloxycarbonyl-L-valyl-N-[l-(2-[5-(3-methylbenzyl)-l,3,4-oxadiazolyl] carbonyl)-2- 
15 (S)-methylpropyl]-L-prolinarAide, Benzyloxycarbonyl-L-valyl-N-[ l-(2-(3-methylbenzyl)- 
l,3,4-oxadiazolyl]carbonyl)-2^S)-methylp^opyl]-L-prolinamide; Benzyloxycarbonyl-L- 
valyl-N-[l-(2-(5-(methyl)-l,3,4Voxadiazoly]carbonyl)- 2-(S)-methylpropyl]-L- 
prolinamide; Benzyloxycarbonyb-L-valyl-N-[l-(2-(5-(3-trifluoromethylbenzyl)- 1,3,4- 
oxadiazolyl]carbonyl)-2-(S)-methwlpropyl]-L-prolinainide; (Benzyloxycarbonyl)-L- 
20 valyl-N-[ 1 -(2-(5-(4-Dimethylaminfo benzyl)- 1 ,3 ,4-oxadiazolyl]carbonyl)-2-(S)- 

methylpropyl]-L-prolinaniide; Benz5^1oxycarbonyl)-L-valyl-N-[l-(2-(5-(l-napthylenyl)- 
l,3,4-oxadiazolyl]carbonyI)-2-(S)-m&thylpropyl]-L-prolinamide; (Benzyloxycarbonyl)- 
L-valyl-[ 1 -(3-(5-(3,4-methylenedioxybenzyI)- 1 ,2,4 -oxadiazolyl]carbonyl)-2-(S)- 
methylpropyl]-L-prolinamide; BenzyloKycarbonyl)-L-valyl-N-[l-(3-(5-(3,5- 
25 dimethylbenzyl)- 1 ,2,4-oxadiazolyl]carbmiyl)-2-(S)-methylpropyl]-L-prolinamide; 
(Benzyloxycarbonyl)-L-valyl-N-[ 1 -(3-(5-\3,5-dimethoxybenzyl)- 1 ,2,4- 
oxadiazolyl]carbonyl)-2-(S)-methylpropylVL-prolinamide; (Benzyloxycarbonyl)-L- 
valyl-N-[l-(3-(5-(3,5-ditrifluoromethylbenz\l)-l,2,4 -oxadiazolyl]carbonyl)-2-(S)- 
methylpropyl]-L-prolinamide; (Benzyloxycarbonyl)-L-valyl-N-[ 1 -(3-(5-(3- 
30 methylbenzyl)-] ,2,4-oxadiazolyl] carbonyl)-2-\s)-niethylpropyl]-L-prolinamide; 
(Benzyloxycarbonyl)-L-valyl-N-[l-(3-(5-(bipheJiylmethine)-l,2,4-oxadiazolyl 
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]carbonyl)-2-(S)-mWhylpropyl]-L-prolinamide; (Benzyloxycarbonyl)-L-valyl-N-[ 1 -(3-(5- 
(4-phenylbenzyl)-l,2,4-oxadiazolyl] carbonyl)-2-(S)-methylpropyl]-L-prolinamide; 
(BenzyloxycarbonylVL-valyl-N-[ 1 -(3-(5-(3-phenylbenzyl)- 1 ,2,4- oxadiazolyl]carbonyl)- 
2-(S)-rnethyIpropyl]-l\-prolinamide; (Benzyloxycarbonyl)-L-valyI-N-[ 1 -(3-(5-(3- 
5 phenoxybenzyl)- 1 ,2,4-Qxadiazolyl ]carbonyl)-2-(S)-methylpropyl]-L-prolinamide; 
(Benzyloxycarbonyl)-L-\alyI-N-[ 1 -(3-(5-(cyclohexylmethylene)- 1 ,2,4- 
oxadiazolyl]carbonyl)-2-(S)-methylpropyl]-L-prolinamide; (Benzyloxycarbonyl)-L- 
valyl-N-[l-(3-(5-(3-trifluorQmethyldimethylmethylene )-l,2,4-oxadiazolyl]carbonyl)-2- 
(S)-niethylpropyl]-L-prolinamide; (Benzyloxycarbonyl)-L-valyl-N-[l-(3-(5-(l- 
1 0 napthylmethylene)- 1 ,2,4-oxad\azolyl]carbonyl)-2-(S)-methylpropyl]-L-prolinamide; 

(Benzyloxycarbonyl)-L-valyl-l4-[l-(3-(5-(3-pyridyImethyl)-l,2,4-oxadiazolyl ]carbonyl)- 
2-(S)-methylpropyl]-L-prolinam\de; (Benzyloxycarbonyl)-L-valyl-N-[l-(3-(5-(3,5- 
diphenylbenzyl)-l,2,4-oxadiazol)^]carbonyl)-2-(S)-niethylpropyl]-L-prolinarnide; 
(Benzyloxycarbonyl)-L-valyl-N-[lV(3-(5-(4-diniethylaminobenzyl)-l,2,4- 
15 oxadiazolyl]carbonyl)-2-(S)-methylWopyl]-L-prolinamide; 2-(5- 

[(Benzyloxycarbonyl)amino] -6-oxo-2-(4-fluorophenyl)- 1 ,6-dihydro- 1 -pyrimidinyl]-N-[ 1 - 
(3-(5-(3-trifluoromethylbenzyl)- 1 ,2,4-bxadiazolyl]carbonyl)- (S)-2- 
methylpropyl]acetamide; 2-(5-Amino-6rOxo-2-(4-fluorophenyl)- 1 ,6-dihydro- 1 - 
pyrimidinyl]-N-[ 1 -(3-(5- (3-trifluorometnylbenzyl)- 1 ,2,4-oxadiazolyl]carbonyl)-2-(S)- 
methyl propyl ]acetamide; 2-(5-[(Benzylo)wcarbonyl)amino]-6-oxo-2-(4-fluorophenyl)- 
1 ,6-dihydro- 1 -pyriinidinyl]-N-[ 1 -(2-(5-(3-methylbenzyl)- 1 ,3,4-oxadiazolyl]carbonyl)- 
(S)-2-methylpropyl]acetamide; 2-(5-Amino\6-oxo-2-(4-fluorophenyl)- 1 ,6-dihydro- 1 - 
pyrimidinyl]-N-[l-(2-(5- (3-methylbenzyl)-l\3,4-oxadiazoIyl]carbonyl)-2- 
methylpropyl]acetamide; (Pyrrole-2-carbonylV-N-(benzyl)glycyl-N-[l-(2-(5-(3- 
25 methylbenzyl)-! ,3,4-oxadiazolyl]carbonyl)-2-0S)-methylpropyl]amide; (Pyrrole-2- 

carbonyl)-N-(benzyl)glycyl-N-[ 1 -(3-(5-(3-trifluoromethylbenzyl) ]- 1 ,2,4-oxadiazolyl)- 
(S)-methylpropyl]amide; (2S,5S)-5-Amino-l,2,4\5,6,7-hexahydroazepino-[3,2,l]-indole- 
4-one-carbonyl -N-[l-(2-(5-(3-methylbenzyl)-l,3,«-oxadiazolyl]carbonyl)-(R,S)-2- 
methylpropyl]amide; BTD-[l-(2-(5-(3-TTiethylbenzVl)-l,3,4-oxadiazolyl]carbonyl)-2-(S)- 
30 methylpropyl] amide; (R,S)-3-Amino-2-oxo-5-phenW-l,4,-benzodiazepine-N-[l-(2-(5-(3- 
methylbenzy 1)- 1 ,3,4-oxadiazolyl]carbonyl)-2-(S)-mQthylpropyl]acetamide; 
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(BenzyloxycarbonVl)-L-valyl-2-L-(2,3-dihydro-lH-indole)-N-[l-(2-(5-(3-methyl^^ 
l,3,4-oxadiazolyl]cirbonyl)-2-(S)-methylpropyl]amide; (Benzyloxycarbonyl)-L-valyl-2- 
L-(2,3-dihydro- 1 H-iLole)-N-[ 1 -(3-(5-(3-trifluoroinethylbenzyl)- 1 ,2,4- 
oxadiazolyI]carbonyl\-2-(S)-methylpropyl]amide; Acetyl-2-L-(2,3-dihydro-lH-indole)- 
5 N-[ 1 -(2-(5-(3-methylbEnzyl)- 1 ,3,4-oxadiazoIyl]carbonyl)-2-(S)-methylpropyl]amide; 3- 
(S)-(BenzyloxycarbonyJ)amino)-e-lactam-N-[ 1 -(2-(5-(3-methylbenzy 1)- 1 ,3,4- 
oxadiazo]yl]carbonyl)-2\(S)-methylpropyl]acetamide; 3-(S)-(Amino)- e~lactam-N-[l-(2- 
(5-(3-methylbenzyl)-l,3,4-oxadiazolyl]carbonyl)-2-(S)-methylpropyl]acetamide 
trifluoroacetic acid salt; 3-Vs)-[(4-morpholino carbonyl-butanoyl)amino]- e~lactani-N-[l- 
10 (2-(5-(3-methylbenzyl)-l,3,U-oxadiazolyl]carbonyl)-2-(R,S)-methylpropyl]acetamide; 6- 
[4-Fluoropheny]]- e-lactam-N-[l-(2-(5-(3-methylbenzyl)-l,3,4-oxadiazolyl]carbonyl)-2- 
2 (S)-methylpropyl]acetamide;W2-(R,S)-Phenyl-4-oxothiazolidin-3-yl]-N-[l-(2-(5-( 
^ methylbenzyl)- 1 ,3 ,4 -oxadiazoWl]carbonyl)-2-(S)-methylpropyl]acetamide; 2-(2-(R,S)- 

^ phenyl-4-oxothiazolidin-3-yl]-N-[l-(2-(5-(3-methylbenzyl)- 1,3,4 - 

m 15 oxadiazolyl]hydroxymethyl)-2-(S)-methylpropyl]acetamide; 2-(2-(R,S)-Benzyl-4- 

oxothiazolidin-3-yl]-N-[l-(2-(5-(3l-methylbenzyI)-l,3,4 -oxadiazolyI]carbonyl)-2-(S)- 
O methylpropyl]-acetamide; 2-(2-(R,S)-Benzyl-4-oxothiazolidin-3-yl oxide]-N-[l-(3-(5-(3- 

=5 tnfluoromethylbenzyl)-l ,2,4-oxadi£Eolyl]carbonyl)-2- (R,S,)-methylpropyl]acetamide; 

y ( I -Benzoyl-3,8-quinazolinedione)-N\[ 1 -(2-(5-(3-methylbenzyl)- 1 ,3,4- 

Q 20 oxadiazolyl]carbonyl)-2-(S)-methylpropyl]acetamide; (l-Benzoyl-3,6-piperazinedione)- 
N-[l-(2-(5-(3-methylbenzyl)-l,3,4-oxauiazolyl]carbonyl)-2-(S)-methylpropyl]acetamide; 
( 1 -Phenyl-3,6-piperazinedione)-N-[ 1 -(2V(5-(3-methylbenzyl)- 1,3,4- 
oxadiazo]yl]carbonyl)-2-(S)-methylprop5t]]acetamide; [(l-Phenyl-3,6-piperazinedione)- 
N-[l-(3-(5-(3-trifluoromethylbenzyl)- 1,2,4 -oxadiazolyl]carbonyl)]-2-(S)- 
25 methy]propyl]acetamide; 3-[(Benzyloxycarbonyl)amino]-quinolin-2-one-N-[l-(2-(5-(3- 
methylbenzyl)- 1 ,3,4-oxadiazolyl]carbonyl)-2-(S)-methylpropyl]acetamide; 3- 
[(Benzyloxycarbonyl)amino]-7-piperidinyl-quinolin-2-one-N-[l-(2-(5-(3-rnethylbenzyl)- 
l,3,4-oxadiazolyl]carbonyl)-2-(S)-methylpropVl]acetamide; 3-(Carbomethoxy-quinolin- 
2-one-N-[ 1 -(2-(5-(3-methybenzyl)- 1 ,3,4-oxadidfcoly l]carbonyl)-2-(S)- 
30 methylpropyl]acetamide; 3-(Amino-quinolin-2-olje)-N-[l-(2-(5-(3-methylbenzyl)- 1,3,4- 
oxadiazolyl]carbonyl)-2-(S)-methylpropyl]acetam\de; 3-[(4-Moq)holino)aceto]amino- 
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quinolin-2-one-N-[H-(2-(5-(3-methylben2yl)-I, 3,4-oxadiazolyl]carbonyl)-2-(S)- 
methylpropyI]acetamide; 3,4-Dihydro-quinolin-2-one-N-[l-(2-(5-(3-methylbenzyl)- 1,3,4- 
oxadiazoly]]carbony])r2-(S)-methylpropyl]acetamide; 1- Acetyl -3-(4-fluorobenzyIidene) 
piperazine-2,5-dione-N-[ 1 -(2-(5-(3-methylbenzyl)- 1 ,3,4-oxadiazolyl]carbonyl)-2-(S)- 
5 methylpropyl]acetamidq: l-Acetyl-3-(4-dimethylamino benzylidene)piperazine-2,5- 
dione-N-[ 1 -(2-(5-(3-metlWlbenzyl)- 1 ,3,4-oxadiazolyl]carbonyl)-2-(S)- 
methylpropyl]acetamide; l-Acetyl-3-(4-carbomethoxy benzylidene)piperazine-2,5-dione- 
N-[ l-(2-(5-(3-methylbenzyAV 1 ,3,4-oxadiazolyl]carbonyl)-2-(S)-methylpropyl]acetamide; 
1 -Acetyl-3-[(4-pyridyl)methylene]piperazine-2,5-dione-N-[l -(2-(5-(3-methyl benzyl)- 
1 0 1 ,3,4-oxadiazolyl]carbonyl)-2V(S)-niethylpropyl]acetamide; 4-[ 1 -Benzyl-3-(R)-benzyl- 
piperazine-2,5,-dione]-N-[l-(2Y[5-(3-methylbenzyl)-l,3,4-oxadiazolyl]carbonyl)-2-(S)- 
methylpropyl]acetamide; 4-[l-B,enzyl-3-(S)-benzyl piperazine-2,5,-dione]-N-[l-(2-(5-(3- 
methylbenzyl)-l,3,4-oxadiazolyl]carbonyl)-2-(S)-methylpropyl]acetamide 4-[l-Benzyl- 
3(R)-benzylpiperazine-2,5,-dione]VN-[ 1 -(3-(5-(3-trifluoromethylbenzyl)- 1 ,2,4- 
15 oxadiazolyl]carbonyl)-2-(S)-methyWopyl]acetamide; 4-[l-Benzyl-3-(S)- 
benzylpiperazine-2,5,-dione]-N-[ 1 -(3-(5-(3-trifluoromethylbenzyl)- 1 ,2,4- 
oxadiazolyl]carbonyl)-2-(S)-methylp^pyl]acetamide; 4-[l-Benzyl-3-(S)-benzyl 
piperazine-2,5,-dione]-N-[l-(3-(5-(2-dimethylaminoethyl)-l,2,4-oxadiazolyl ]carbonyl)- 
2-(S)-methylpropyl]acetaniide; 4-[ 1 -Me^yl-3-(R,S)-phenylpiperazine-2,5,-dione]-N-[ 1 - 
20 (3-(5-(3-trifluoromethylbenzyl)- 1 ,2,4-oxa\liazolyl]carbonyl)-2-(S)- 

methylpropy]]acetamide; 4-[[-Methyl-3-(R)S)-phenyl piperazine-2,5,-dione]-N-[l-(2-(5- 
(3-methylbenzyl)- 1 ,3,4-oxadiazolyl]carbonyl)-2-(S)-methylpropyl]acetamide; 4-[l-(4- 
Morpholino ethyl)3-(R)-benzyl piperazine-2,5,-dione]-N-[ 1 -(2-(5-(3-methylbenzyl)- 
l,3,4-oxadiazolyI]carbonyl)-2-(S)-inethylpropVl]acetamide; 5-(R,S)-Phenyl-2,4- 
25 imidazolidinedione-N-[ 1 -(2-(5-(3-methylbenzyW- 1 ,3,4-oxadiazolyl]carbonyl)-2-(S)- 
methylpropyl]acetamide; 5-(R)-Benzyl-2,4-imid4zolidinedione-N-[ 1 -(2-(5-(3- 
rnethylbenzyl)-l,3,4-oxadiazolyl]carbonyl)-2-(S)-Vnethylpropyl]acetamide; 5-(S)-Benzyl- 
2,4-imidazolidinedione-N-[ 1 -(2-(5-(3-methylbenzy0- 1 ,3,4-oxadiazolyl]carbonyl)-2-(S)- 
methylpropyl]acetainide; 5-(S)-Benzyl-2,4-imidazolidinedione-N-[ 1 -(3-(5-(3- 
30 trifluoromethylbenzyl)-l ,2,4-oxadiazolyI]carbonyl)-2r(S)-methylpropyl]acetamide; 5- 
(R)-Benzyl-2,4-imidazo]idinedione-N-[l-(3-(5-(3-trifli]prornethylbenzyl)-l ,2,4- 
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oxadiazolyl]carbonyl)-2r(S)-methylpropyl]acetaniide; l-Benzyl-4-(R)-benzyl-2,5- 
imidazolidinedione-N-[ l\(2-(5-(3-methylbenzyl)- 1 ,3,4-oxadiazolyl]carbonyI)-2-(S)- 
methylpropyl]acetamide; and 1 -Benzyl-4-(R)-benzyl-2,5-imidazolidinedione-N-[ 1 -(3-(5- 
(3-trifluoroniethyl benzyl)-\,2,4-oxadiazolyl]carbonyl)-2-(S)-niethylpropyl]acetamide, 



pharmaceuticallv acceptable salts thereof, and combinations thereof. 

^^^^^^^.^^^^^^^ ^ ' X ^^ ^ <>^ -" ^" ■ — ^ - 

9. The method oi claip^Sfm which the effective amount is between about 
O.OOl and about 7 g/kg body ^eight. 



7" 

1 0. The method of claim 1 , in which the subject is a human. 



1 1 . The me^od of claim'^ , in which the disease is at least one of cancer, 
10 autoimmune disease, nekhodegenerative disease, myocardial infarction, stroke, sepsis, 
ischemia reperfusion injim<ioxin induced liver injury, or AIDS. 
9 Q . iKa^T^^ 12. Th^method of claim4^'in which the therapeutically effective amount is 
m '-^sufficient to provid^bout 10 pM to about 2 mM of the inhibitor in the biological fluid of 
the subject. 



13. The method of claim 12, in which the biological fluid is blood. 



jl^OiJ^ 14. Tt^ method of claim-^l , in which the therapeutically effective amount is 
-^ficient to provioe about 5 |iM to about 200 |xM in the biological fluid of the subject. 



1 5. The method of claim 1 , in which the administering is parenterally, orally, 
vaginally, rectally, nasally, buccally, intravenously, intramuscularly, subcutaneously, 
20 intrathecally, epidurally, transdermal ly, intracerebroventricularly, by osmotic pump, or 
combinations thereof. ^ , 



Q^^C^ 1 6. The method of claim 1 , in which the therapeutically effective amount is 



administered betwee;fi about once daily to^about once hourly. 



17. The method of claim''2, in which the monitoring is performed on a biopsy 
25 from the subject. 

1 8. A method of prophylactically treating an individual at risk for a 
pathological condition tljat is precipitated at least in part by excessive apoptosis, 
comprising: 

administering to m individual a therapeutically effective amount of at least one 
30 agent exhibiting mammalian ai-antitrypsin or ai-antitrypsin-like activity. 

1 9. A method tor inhibiting apoptosis in an in vitro mammalian cell culture. 
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an ex vivo mammalian tissue culture, or mammalian organ comprising: 

providing tola cell culture, tissue culture, or organ an amount of a serine protease 
inhibitor sufficient t© inhibit apoptosis in said cell culture, tissue culture, or organ 
wherein a measured ^mount of apoptosis is indicative of apoptosis activity. 
5 20. The method of claim-l^'Twherein the mammalian organ is a donor organ. 



"^^yjL^f^ 2L ^^method of inhibiting apoptosis, comprising providing a serine protease 

^"'^inhibitor to a cell a^d measu ring a decrease in apoptosis. 

22. The method of claim^^Mn which the serine protease inhibitor is 



ai-antitrypsin, variant of ai -antitrypsin, an anticathepsin G agent, an antitryptase TL-2 
10 agent, an antifactor Xa agent, an antielastase agent, an antiproteinase-3 agent, substituted 
oxydiazole, substituted thiadiazole, substituted triazole peptoids, or combinations thereof. 




23. method of claiarl2, in which the serine protease inhibitor is 
Privatized by esterrfication, acetylation, or amidation. 

24. The method of claim 23f i^^which the amount is sufficient to bring the 
concentration in the blood to between about 5 |llM and about 200 ^iM. 

25. The methooNpf claim 21^111 which the serine protease inhibitor is 
(benzyloxycarbonyl)-L-valyPsN-[ 1 -(3-(5-(3-trifluoromethylbenzyl)- 1 ,2,4- 
oxadiazolyl)carbonyl)-2-(S)-m6lhyIpropyl]-L-prolinamide; (benzyloxycarbonyl)-L-valyl- 
N-[ 1 -(3-(5-(2-phenylethyl)- 1 ,2,4-Wadiazolyl)carbonyl)-2-(S)-methylpropyl]-L- 

20 prolinamide; (benzyloxycarbonyl)-^valyl-N-[l-(3-(5-(2-methoxybenzyl)- 1,2,4- 

oxadiazolyl)carbonyl)-2-(S)-methylpr%)yl]-L-prolinamide; (benzyloxycarbonyl)-L-valyl- 
N-[l-(3-(5-(trifluoromethyl)-l,2,4-oxacUazolyl)carbonyl)-2-(S)-methylpropyl]-L- 
prolinamide; (benzyloxycarbonyl)-L-valyVN-[l-(3-(5-(methyl)- 1,2,4- 
oxadiazolyl)carbonyl)-2-(S)-Methylpropyl]^-Prolinamide; (Benzyloxycarbonyl)-L- 

25 Valyl-N-[l-(3-(5-(difluoromethyl)-l,2,4-oxadiazolyl)carbonyl)-2-(S)-Methylpropyl]-L- 
Prolinamide; (Benzyloxycarbonyl)-L-Valyl-N-[V-(3-(5-(benzyl)- 1 ,2,4- 
oxadiazolyl)carbonyl)-2-(S)-Methylpropyl]-L-Prolinamide; (Benzyloxycarbonyl)-L- 
Valy!-N-[l-(3-(5-(3-methoxybenzyl)-l,2,4-oxadiaz\lyl)carbonyl)-2-(S)-Methylpropyl]- 
L-Prolinamide; (Benzyloxycarbonyl)-L-Valyl-N-[ 1 -(V(5-(2,6-difIuorobenzyl)- 1 ,2,4- 

30 oxadiazolyl)carbonyl)-2-(S)-Methylpropyl]-L-Prolinarmde; (Benzyloxycarbonyl)-L- 
Valyl-N-[l-(3-(5-(trans-styryl)-I,2,4-oxadiazolyl)carbon\l)-2-(S)-Methylpropyl]-L- 



r 
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Prolinamide; (Bftnzyloxycarbonyl)-L-Valyl-N-[l-(3-(5-(trans-4-Trifluoro methylstyryl)- 
l,2,4-oxadiazolyl\carbonyl)-2-(S)-Methylpropyl]-L-Prolinarnide; (Benzyloxycarbonyl)- 
L-Valyl-N-[ 1 -(3-(3r(trans-4-Methoxystyryl)- 1 ,2,4-oxadiazolyl)carbonyl)-2-(S)- 
Methylpropyl]-L-Prolinamide; (Benzyloxycarbonyl)-L-Valyl-N-[]-(3-(5-(3- 
5 Thienylmethyl)- 1 ,2,4\pxadiazo]yl)carbonyl)-2-(S)-Methylpropyl]-L-Prolinarnide; 

(Benzyloxycarbonyl)-BrValyl-N-[ 1 -(3-(5-(Phenyl)- 1 ,2,4-oxadiazolyl)carbonyl )-2-(S)- 
methylpropyl]-L-prolinamide; and (Benzyloxycarbonyl)-L-Valyl-N-[ 1 -(3-(5-(3- 
Phenylpropyl)-l,2,4-oxadWolyl)carbonyI)-2-(S)-Methylpropyl]-L-Prolinamide, 
Benzyloxycarbonyl-L-valyiyN-[l-(2-[5-(3-methy]benzyl)-l,3,4-oxadiazolyl] carbonyl)-2- 
10 (S)-methylpropyl]-L-prolinaViide, Benzyloxycarbonyl-L-valyl-N-[l-(2-(3-methylbenzyl)- 
l,3,4-oxadiazolyl]carbonyl)-2\(S)-methylpropyl]-L-prolinamide; Benzyloxycarbonyl-L- 
valyl-N-[ 1 -(2-(5-(methyl)- 1 ,3,4\oxadiazoly]carbonyl)- 2-(S)-niethylpropyl]-L- 
prolinamide; BenzyloxycarbonylYL-vaIyl-N-[l-(2-(5-(3-trifluoromethylbenzyl)- 1,3,4- 
oxadiazolyl]carbonyI)-2-(S)-meth\lpropyl]-L-prolinamide; (Benzyloxycarbonyl)-L- 
15 valyl-N-[l-(2-(5-(4-Dimethylamino\benzyl)-l,3,4-oxadiazolyl]carbonyl)-2-(S)- 

methylpropyl]-L-prolinamide; Benz3)loxycarbonyI)-L-valyl-N-[l-(2-(5-(l-napthylenyl)- 
l,3,4-oxadiazoly]]carbonyl)-2-(S)-methylpropy]]-L-prolinamide; (Benzyloxycarbonyl)- 
L-valyl-[l-(3-(5-(3,4-methylenedioxyb6nzyl)-l,2,4 -oxadiazolyl]carbonyl)-2-(S)- 
methylpropyl]-L-prolinamide; Benzyloxycarbonyl)-L-valyl-N-[ 1 -(3-(5-(3,5- 
dimethylbenzyl)-l,2,4-oxadiazolyl]carbonyl)-2-(S)-methylpropyl]-L-prolinamide; 
(Benzyloxycarbonyl)-L-valyl-N-[ l-(3-(5-(3p-dimethoxybenzyl)- 1,2,4- 
oxadiazolyl]carbonyl)-2-(S)-methylpropyl]-l\-prolinamide; (Benzyloxycarbonyl)-L- 
valyl-N-[l-(3K5-(3,5-ditrifluoromethylbenzyl\-l,2,4 -oxadiazolyl]carbonyl)-2-(S)- 
methylpropyl]-L-prolinamide; (Benzyloxycarbonyl)-L-valyl-N-[l-(3-(5-(3- 
methylbenzyl)- 1 ,2,4-oxadiazolyl] carbonyl)-2-(S^-methylpropyl]-L-prolinamide; 
(Benzyloxycarbonyl)-L-valyI-N-[ 1 -(3-(5-(biphen5flmethine)- 1 ,2,4-oxadiazolyl 
]carbonyl)-2-(S)-methylpropyl]-L-prolinamide; (B6iizyloxycarbonyl)-L-valyl-N-[l-(3-(5- 
(4-phenylbenzyl)-l,2,4-oxadiazolyl] carbonyl)-2-(S)Viethylpropyl]-L-prolinamide; 
(Benzyloxycarbonyl)-L-valyl-N-[ 1 -(3-(5-(3-phenylbenzyl)- 1 ,2,4- oxadiazolyl]carbonyl)- 
30 2-(S)-methylpropyl]-L-prolinamide; (Benzyloxycarbon^)-L-valyl-N-[ 1 -(3-(5-(3- 
phenoxybenzyl)- 1 ,2,4-oxadiazolyl ]carbonyl)-2-(S)-methylpropyl]-L-prolinamide; 
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(Benzyloxycarbonyl)-L-valyl-N-[l-(3-(5-(cyclohexylmethylene)- 1,2,4- 
oxadiazolyl]carbon5[l)-2-(S)-methylpropyl]-L-prolinaniide; (Benzyloxycarbonyl)-L- 
valyl-N-[ 1 -(3-(5-(3-tVifluoromethyldimethylrnethylene )- 1 ,2,4-oxadiazolyl]carbonyl)-2- 
(S)-methylpropyl]-L-prolinamide; (Benzyloxycarbonyl)-L-valyl-N-[l-(3-(5-(l- 
5 napthylmethylene)- 1 ,2,4-oxadiazolyl]carbonyl)-2-(S)-methylpropyl]-L-prolinamide; 

(Benzyloxycarbonyl)-L-vaIyl-N-[l-(3-(5-(3-pyridylmethyl)-l,2,4-oxadiazolyl Jcarbonyl)- 
2-(S)-methylpropyI]-L-pro\inamide; (Benzyloxycarbonyl)-L-valyl-N-[ 1 -(3-(5-(3,5- 
diphenyl benzyl)- l,2,4-oxadmzolyl]carbonyl)-2-(S)-methylpropyl]-L-proIinamide; 
(Benzyloxycarbonyl)-L-valyl\N-[ 1 -(3-(5-(4-dimethylaminobenzyl)- 1 ,2,4- 
10 oxadiazoly]]carbonyI)-2-(S)-metthyIpropyl]-L-prolinamide; 2-(5- 

[(Benzyloxycarbonyl)amino]-6-oxo-2-(4-fluorophenyl)- 1 ,6-dihydro- 1 -pyrimidinyl]-N-[ 1 - 
(3-(5-(3-trifluoroinethylbenzyl)-l)2,4-oxadiazolyl]carbony])- (S)-2- 
methylpropyl]acetannide; 2-(5-Ammo-6-oxo-2-(4-fluorophenyl)-l,6-dihydro-l- 
pyrimidinyl]-N-[]-(3-(5- (3-trifluor0uTiethylbenzyl)-l,2,4-oxadiazolyl]carbonyl)-2-(S)- 
1 5 inethylpropyl]acetamide; 2-(5-[(Benzyloxycarbonyl)amino]-6-oxo-2-(4-fluorophenyl)- 
1 ,6-dihydro- 1 -pyrimidinyl]-N-[ 1 -(2-(5\(3-methylbenzyl)- 1 ,3,4-oxadiazolyl]carbonyl)- 
(S)-2-methylpropyl]acetamide; 2-(5-ATAno-6-oxo-2-(4-fluorophenyl)-l ,6-dihydro- 1- 
pyrimidinyl]-N-[ 1 -(2-(5- (3-methylbenzy W- 1 ,3,4-oxadiazolyl]carbonyl)-2- 
methylpropyl]acetamide; (Pyrrole-2-carbom^l)-N-(benzyl)glycyl-N-[l-(2-(5-(3- 
20 methylbenzyl)-! ,3,4-oxadiazolyl]carbonyl)-2-(S)-methylpropy]]amide; (Pyrrole-2- 

carbonyl)-N-(benzyl)glycyl-N-[l-(3-(5-(3-trinuoromethylbenzyl) ]-l,2,4-oxadiazolyl)- 
(S)-methyIpropy]]amide; (2S,5S)-5-Amino- 1 ,2\4,5,6,7-hexahydroazepin6-[3,2, 1 ]-indole- 
4-one-carbonyl -N-[l-(2-(5-(3-niethylbenzyl)-l,!3,4-oxadiazolyl]carbonyl)-(R,S)-2- 
methylpropyllamide; BTD-[ 1 -(2-(5-(3-methylbertzyl)- 1 ,3,4-oxadiazolyl]carbonyl)-2-(S)- 
25 methylpropyl] amide; (R,S)-3-Amino-2-oxo-5-pheriyl- 1 ,4,-benzodiazepine-N-[ 1 -(2-(5-(3- 
methylbenzy l)-l,3,4-oxadiazolyl]carbonyl)-2-(S)-methylpropyl]acetamide; 
(Benzyloxycarbonyl)-L-valyl-2-L-(2,3-dihydro- 1 H-iffldole)-N-[ 1 -(2-(5-(3-methylbenzyl)- 
l,3,4-oxadiazoly]lcarbonyl)-2-(S)-methylpropyl]amide; (Benzyloxycarbonyl)-L-valyl-2- 
L-(2,3-dihydro-lH-indole)-N-[l-(3-(5-(3-trifluorometh\lbenzyl)-l^ 
30 oxadiazolyl]carbonyl)-2-(S)-methylpropyl]amide; Acety\-2-L-(2,3-dihydro-lH-indole)- 
N-[ 1 -(2-(5-(3-methylbenzyl)- 1 ,3,4-oxadiazolyl]carbonyl)V2-(S)-methylpropyl]amide; 3- 
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(S)-(Benzyloxyiarbonyl)amino)-e-lactam-N-[ 1 -(2-(5-(3-methylbenzy 1)- 1 ,3 ,4- 
oxadiazolyl]carbQnyl)-2-(S)-methyIpropyl]acetamide; 3-(S)-(Amino)- £-Iactam-N-[ 1 -(2- 
(5-(3-methylbenzyy-l,3,4-oxadiazolyl]carbonyl)-2-(S)-methylpropyl]acetamide 
trifluoroacetic acid salt; 3-(S)-[(4-morpholino carbonyl-butanoyl)amino]- 8~lactam-N-[l- 
5 (2-(5-(3-methylbenzyu-l,3, 4-oxadiazolyl]carbonyI)-2-(R,S)-methylpropyl]acetamide; 6- 
[4-Fluorophenyl]- e-lactam-N-[l-(2-(5-(3-methylbenzyl)-l,3,4-oxadiazolyl]carbonyl)-2- 
(S)-methylpropyl]acetan)ide; 2-(2-(R,S)-Phenyl-4-oxothiazolidin-3-yl]-N-[l-(2-(5-(3- 
methylbenzyl)- 1 ,3,4 -oxadmzolyl]carbony])-2-(S)-methylpropyl]acetamide; 2-(2-(R,S)- 
phenyl-4-oxothiazolidin-3-yn-N-[ 1 -(2-(5-(3-methylbenzyl)- 1 ,3,4 - 
10 oxadiazoiyl]hydroxymethyl)-2-(S)-methylpropyl]acetamide; 2-(2-(R,S)-Benzyl-4- 
oxothiazoiidin-3-yl]-N-[l-(2-(3^(3-methylbenzyl)-l,3,4 -oxadiazolyl]carbonyl)-2-(S)- 
methylpropyl]-acetamide; 2-(2-(R,S)-Benzyl-4-oxothiazolidin-3-yl oxide]-N-[l-(3-(5-(3- 
trifluoromethylbenzyl)- 1 ,2,4-oxaaiazolyl]carbonyl)-2- (R,S,)-methylpropyl]acetamide; 
m (1 -Benzoyl-3,8-quinazolinedione)-N-[ 1 -(2-(5-(3-methylbenzyl)- 1 ,3,4- 

15 oxadiazolyl]carbonyl)-2-(S)-methylp\opyl]acetamide; (l-Benzoyl-3,6-piperazinedione)- 
N-[ 1 -(2-(5-(3-methylbenzyl)- 1 ,3,4-oxadiazolyl]carbonyl)-2-(S)-methylpropyl]acetamide; 
O ( 1 -Phenyl-3,6-piperazinedione)-N-[ 1 -(2V5-(3-methylbenzyl)- 1 ,3,4- 

S. oxadiazolyl]carbonyl)-2-(S)-methylpropyV|acetamide; [(l-Phenyl-3,6-piperazinedione)- 

y N-[ 1 -(3-(5-(3-trifluoromethylbenzyl)- 1 ,2,4Voxadiazolyl]carbonyl)]-2-(S)- 

□ 20 methylpropyl]acetamide; 3-[(Benzyloxycarbonyl)amino]-quinoIin-2-one-N-[l-(2-(5-(3- 
methylbenzyl)-l,3,4-oxadiazolyl]carbonyl)-2-VS)-methylpropyl]acetamide; 3- 
[(Benzyloxycarbonyl)amino]-7-piperidinyl-quiriolin-2-one-N-[l-(2-(5-(3-methylbenzyl)- 
l,3,4-oxadiazo]yl]carbonyl)-2-(S)-methylpropyl]acetamide; 3-(Carbomethoxy-quinolin- 
2-one-N-[ 1 -(2-(5-(3-methybenzyl)- 1 ,3,4-oxadiazdW l]carbonyl)-2-(S)- 
methylpropyl]acetamide; 3-(Amino-quinolin-2-one)vN-[l-(2-(5-(3-methylbenzyl)- 1,3,4- 
oxadiazolyl]carbonyl)-2-(S)-methylpropyl]acetamide\3-[(4-Morpholino)aceto]amino- 
quinolin-2-one-N-[ 1 -(2-(5-(3-methylbenzyl)- 1 , 3,4-oxa^iazolyl]carbonyl)-2-(S)- 
methylpropyl]acetamide; 3,4-Dihydro-quinolin-2-one-N-fd -(2-(5-(3-methylbenzyI)- 1 ,3,4- 
oxadiazolyl]carbonyl)-2-(S)-methylpropyl]acetamide; l-AcVtyl-3-(4-fluorobenzylidene) 
30 piperazine-2,5-dione-N-[l-(2-(5-(3-methylbenzyl)-l,3,4-oxadiazolyl]carbonyl)-2-(S)- 
methylpropyl]acetamide; 1 -Acetyl-3-(4-dimethylamino benzylldene)piperazine-2,5- 
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dione-N-[ 1 -02-(5-(3-methylbenzyl)- 1 ,3 ,4-oxadiazolyl]carbonyl)-2-(S)- 
methylpropyljacetamide; 1 -Acetyl-3-(4-carbomethoxy benzylidene)piperazine-2,5-dione- 
N-[ 1 -(2-(5-(3-iTiethylbenzyl)-l ,3,4-oxadiazolyl]carbonyl)-2-(S)-methylpropyl]acetamide; 
1 -Acety l-3-[(4-pYridyl)methylene]piperazine-2,5-dione-N-[ 1 -(2-(5-(3-methyl benzyl)- 
l,3,4-oxadiazolyl]tarbonyl)-2-(S)-methylpropyl]acetaniide; 4-[l-Benzyl-3-(R)-benzyl- 
piperazine-2,5,-dione]-N-[ 1 -(2 -[5-(3-methylbenzyl)- 1 ,3,4-oxadiazolyl]carbonyl)-2-(S)- 
methylpropyl]acetamide; 4-[ 1 -Benzyl-3-(S)-benzyl piperazine-2,5,-dione]-N-[ 1 -(2-(5-(3- 
methylbenzyl)- 1 ,3,4-o;^diazolyl]carbonyl)-2-(S)-methylpropyl]acetamide; 4-[l-Benzyl- 
3(R)-benzylpiperazine-2V-dione]-N-[l-(3-(5-(34rifluoromethylbenzyl)- 1,2,4- 
oxadiazolyl]carbonyl)-2-(S)-methylpropyl]acetamide; 4-[ 1 -Benzyl-3-(S)- 
benzylpiperazine-2,5,-dion^-N-[ 1 -(3-(5-(3-trifluoromethylbenzyl)- 1 ,2,4- 
oxadiazolyl]carbonyl)-2-(S)-methylpropyl]acetamide; 4-[ 1 -Benzyl-3-(S)-benzyl 
piperazine-2,5,-dione]-N-[ 1 -(3V(5-(2-dimethyIaminoethyl)- 1 ,2,4-oxadiazolyl ]carbonyl)- 
2-(S)-methylpropyl]acetamide; Y[l-Methyl-3-(R,S)-phenylpiperazine-2,5,-dione]-N-[l- 
(3-(5-(3-trifluo^omethylbenzyl)-lV2,4-oxadiazolyl]carbonyl)-2-(S)- 
methylpropyl]acetamide; 4-[[-Methyl-3-(R,S)-phenyl piperazine-2,5,-dione]-N-[l-(2-(5- 
(3-methylbenzyl)-l,3,4-oxadiazolyljprbonyl)-2-(S)-methylpropyl]acetamide; 4-[l-(4- 
Moq^holino ethyl)3-(R)-benzyl piper5Lzine-2,5,-dione]-N-[ 1 -(2-(5-(3-methylbenzyl)- 
l,3,4-oxadiazolyl]carbonyI)-2-(S)-memylpropyl]acetamide; 5-(R,S)-Phenyl-2,4- 
imidazolidinedione-N-[ 1 -(2-(5-(3-meth^benzyl)- 1 ,3,4-oxadiazolyl]carbonyl)-2-(S)- 
methylpropyI]acetamide; 5-(R)-Benzyl-2)^-imidazolidinedione-N-[l-(2-(5-(3- 
methylbenzyl)- 1 ,3,4-oxadiazolyl]carbonyl)V2-(S)-methylpropyl]acetamide; 5-(S)-Benzyl- 
2,4-imidazolidinedione-N-[l-(2-(5-(3-methylbenzyl)-l,3,4-oxadiazolyl]carbonyl)-2-(S)- 
methylpropyl]acetamide; 5-(S)-Benzyl-2,4-iniidazolidinedione-N-[ 1 -(3-(5-(3- 
trifluoromethylbenzyl)- 1 ,2,4-oxadiazolyl]carbonyl)-2-(S)-methylpropyl]acetamide; 5- 
(R)-Benzyl-2,4-imidazolidinedione-N-[ I -(3-(5-n-trifluoromethylbenzyl)- 1 ,2,4- 
oxadiazolyl]carbonyl)-2-(S)-methylpropyl]acetam\de; l-Benzyl-4-(R)-benzyl-2,5- 
imidazolidinedione-N-[ 1 -(2-(5-(3-methylbenzyl)- 1 )3,4-oxadiazolyl]carbonyl)-2-(S)- 
methylpropyl]acetamide; and l-Benzyl-4-(R)-benzyl-i,5-imidazolidinedione-N-[l-(3-(5- 
(3-trifluoromethyl benzyl)-! ,2,4-oxadiazolyl]carbonyl)j2-(S)-methylpropyl]acetamide, or 
pharmaceutically acceptable salts thereof, or combinations thereof. 
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26. A method of sustaining antitrypsin activity in the blood comprising 
administering to a subject sufficient ai -antitrypsin to replace inactivated ai -antitrypsin. 

27. A method of susta ning antitrypsin activity in the blood comprising 
administering a therapeutically e fective amount of a variant antitrypsin that is resistant to 
inactivation by free radicals ort ^nthetic ai-antitrypsin that is resistant to inactivation 
by free radicals. ^ ^ 

28. The method of claJrp^, in which the variant antitrypsin is Val"*^^- 
antitrypsin, Ile'^'^^-antitrypsin, Leur^-antitrypsin, Phe^^^-antitrypsin, Tyr^^^-antitrypsin, 
Trp'^^'^-antitrypsin, or combination^ thereof. 
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